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Preface

Performance of a rocket-borne infrared sky survey requires a team effort.

Many individuals and orgarizations hp.';e contributed significantlý to various

aspects of the program.

The telescope was developed at Hughes Aircraft Co. under the guidance of

Jackson Steffes, Richard Heddon, and John Heintz.

Both the rocket attitude control system and payload recovery system were

developed at Space General Corp (now Aerojet Liquid Rocket Co. ) under the

direction of Mike Watson and Clifford Chalphant. Special thanks go to Joe Meyer,

John LaBuda, William Frognone, Arthur Takeda, and Philip Meridith for their

engineering genius and excellent field support.

The rockets were prepared and launched by the U.S. Naval Ordinance Missile

Test Facility. We are eopecially grateful for the untiring support of "Gunner"

Lloyd Briggs (USNOMTF), Ray Petracek (ALRC), Gordon Haiken (ALIHC), and

Fred Lemmon (NMSU).

Overall design of the payload instrumentation system and telescope mounting

was performed by the Aerospace Instrumentation Laboratory of AFCRL under the

direction of C. Nealon Stark, whose depth of experience and engineering ingenuity

were largely responsible for the success of the rocket program. We wish to

particularly acknowledge Paul Hartnett, Daniel Nardello, Ed LaBlanc, Larry

Smart, and Thomaw Campbell of the Wentworth Institute for their contributions

to fabrication, integration, and field support of the payload system; and Charles

Howard, Raymond Wilton, William Miller, Eban Hiscock, and Philip Gustafson

(all of AFCRL) for their valuable technical inputs and coordination of group efforts.
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The dual FM/PCM telemetry systems were built and prepared by Richai d Buck,

Dale Costner, and Claude Gwinn of Oklahomnt State University.

Design and development of the stellar aspect system, alignment of the optical

sensors, refurbishment of the infrared telescope between flights and preparation

of the telescope for flight was accomplished in the Optical Physics Laboratory of

AFCRL by Peter C. Tandy, David Akerstrom and Michael Mitchell under the

direction of Charles V. Cunniff. Anthony D'Agati supplied launch window calcula-

tions, advice and numerous computer routines necessary for display and analysis

of the flight data. Computer reduction of the vast quantities of flight data was

facilitated by Leonard Marcotte and his intimate 'Knowledge of the AFCRL CDC

6600.
We are indebted to Dr. Thomas L. Murdock for his many helpful discussions

and assistance in the field.

We would like to thank J.W. Sulentic and W.G. Tifft for supplying us with

their RNGC catalog on computer tape produced under NASA Grants NGR

03-002-032 and 03-002-091. We are also grateful to R.S. Dixon for a copy of

the OSU radio survey on tape.

This program was sponsored in part by the Advanced Research Projects

Agency. We are grateful to Mike Dow, Robert Paulson and James Justice for

their support.
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AFCRL Infrared Sky Survey
Volume I. Catalog of Observations

at 4, 11, and 20 Microns

1. INTRODUCTION

During 1971 and 1972, the Air Force Cambridge Research Laboratories con-

ducted a survey of the sky in the intermediate infrared spectral region. The ob-

jective of this was to obtain the brightness and spatial distribution of a representa-

tive sample of the types of celestial objects that emit strongly in the infrared. Of

primary concern was the determination of the positions of unusual sources of

emission with sufficient accuracy to enable them to be acquired by ground based

telescopes for further detailed investigation.

2. INSTRUMENTATION

The survey was performed using a small cryogenically cooled rocket-borne

telescope. Interference filters placed in the cross scan direction in front of a

multi-element detector array located at the telescope focal plane, permit almost

simultaneous measurements in three spectral regions. The three bands have

effective wavelengths of 4.2, 11.0, and 19. 8 microns and bandwidths of 1. 5, 5. 1,

and 5. 6 microns respectively.

(Received for publication 10 July 1975).

7



V

F .r1

¾**,**

- ' I **�-

4. . - ... I
I

-. - . . a2
* . .., * .7 ' 4J

* . .. (I
.9 C

o

AC *

2 - -�

Q

C

if

w . -
4* ¶ -

/1 £ � -. 0

02F ' s-b..

-. 9,5
* 9

CI �
1 *

-. ,� .\ 4
lb �

* If .*-r
;X' ,.�,. ci;)

-- 4-.

\*I. '.- .

I. * 0
.9 *�t a * -

I .- ' P * Al
I - I

-"V / L.

I r

'a-' t -

0
*-�

* j{. . .

I

-4------,
'9.

*1

*. *:
N. *�-4 2

9



II

I

* J
-

I
C

00
�N .. C.)

C
A * ?4

0

V
* 4 -

* * 0

A 4 * 4 .*. .*..<.. � 'V

�ic N. -*----- -0C

,,1 £ �*

�1- 5-

* .* *- Ec

10



-" 
U 

-
),

-" " . - "- ",

7 .4.4

I 4- -. ' -. -'\ ,

I / " ,, . .Ž .. . , . " - _U1

A.. *. --. : , * . . " .4 • .

I'. • . . :- . '

,i ,- •' ' -". • •; ... .. 1 0

* ,..-1 -- * _

i ' -.. . • -- _ 
U : .).

(-# .. . • _ ., • ..., •, ",

\t. , ,I• , .1.. . -

'o . . . l

\~ \ , .\\\• . . -:-- .

5 . .• -
. . • -

I -. - '" - ,; -

11



-. 4

* 4

*. . . .� . . .4

>4 *. .. a;.,;, -' * 0**'- Q

'(1 Cu

.�j. . Cu
. 0

U

4 *
1

I.-

I., b .�

4 0

*6. �

* I LVI

* *�1 . 4.. S
4.. *' .*

�* 4

, .4
�.0 0.'

.i. .,k *p. S..

'W

12



* '0-. �- � ye �-& 'w-.* - - a.-.- - - -- -� - I
.-

* .4

I.,. 4
- . . .* * S* . 4. . . 4...

.- �
* .4. . 41

F *

C'1

I, I U

'1 �

Sc.* 

*.�
-

S 
*

*. 
-

0N *�*� ;**; 
I 0

*� * 4 
-3

* 
*

4 ** -. .

-I5 
', 

* 
. .-

\\ � *. � * * *

U.,

* I.
p

N * .4 a.

U. * * * 
I

K�. 4 4 '4 4 II

13

�11



4' 2

. N - V

I

,, U)

'4/

S..

* � � /1

* \i*. i-' 1.0

�. \ .1

1 �

I -,

C- I

N. .*:

� -

14

__ _ �L4



r spectively. The heavy line in these figures defines the survey scan limits and

the dotted line, about which many sources are concentrated, is the galactic plane.

Figures 4, 5 and 6 present the same sources plotted in galactic coordinates.

For inclusion in the catalog, an observed source must satisfy stringent signal-

to-noise criteria. In addition, any source scanned three or more times and ob-

served only once was excluded regardless of its signal-to-noise ratio. Differences

in channel-to-channel responsivity and variations in the system noise level during

the observing period, combine to render the catalog incomplete at the faintest

irradiance levels. Our analysis indicates that the catalog is statistically complete

to M(4) = +1.1 M(l1) = -1. 2 and M(20) = -3.2 magnitudes. We emphasize that use

of the catalog for statistical purposes at fainter magnitudes will lead to gross

errors. It contains 2507 sources detected at 4. 2 microns 1441 at 11 microns and

873 at 19. 8 microns; 1344 out of the total 3198 sources were observed in more

than one wavelength region and 279 were observed in all three spectral bands.

4. THE CATALOG

The catalog is divided into three parts: Part I - Table of Observations;

Part 1 - A list of individual measurerments on Multiply Observed Sources; an 1

Part III - Remarks.

15



Part I - Table of Observations

1. COLUMNI 1- CATALOG NIUMBER (CRL)

The sources are arranged in ascending order in right ascension. The CREL

number is the catalog serial number assigned to the source.

2. COLUMIN 2 AND 3 - COORDINATES (RA, DEC)

The measured right ascension and declination, precessed to epoch 1950, are

given in these columns. The zenith encoder and stellar aspect sensor provide

initial positions in rocket coordinates for sources detected on each flight. These

positions were compared to IRC source positions (Neugebauer and Leighton ) and

converted to rocket coordinates to obtain associations between the CRL and IRC

sources. The IRC positions were then used to determine any offset or bias angles

present in the azimuth and zenith position for eaca sensor scan. The derived

offsets were applied to all the measured source positions which were then converted

into celestial coordinates. These are the coordinates tabulated for singly observed

sources. Sources in the multiply scanned regions which were detected on different

rocket flights, were considered to be the same source if their error boxes over-

lapped. In this case, the tabulated position is an averarr the individual posi-

tion measurements.

Due to the large number of references cited on this anC Lhe following pages, the
references will not be foot-noted. Refer to list of references on page 155,

Preceding page blank 17



3. COLU%4N 4 4ND 5 - RIGHT _-SCENSION (EA) AND DECLINATION (ED) ERROR BO\

An estimate of the positional uncertainty in right ascension is given in

column 4 to the nearest second of time, and similarly for declination to the nearest

tenth of a minute of arc in column 5. Positional updating, as described above,

results in aspect solutions with errors much smaller than the field-of-view of a

single detector. Thus, the positional uncertainties are dominated by the effective
resolution of the detector elements, which includes the effects of detector-to-

dr.tector overlap. The resolution half widths in the scan and cross scan directions

were transformed from rocket to celestial coordinates and the results tabulated

for singly observed sourcts. For multiply observed sources, the individual error
boxes were combined in the root sum square sense and the resultant reduced by the

square root of the number of observations prior to listing in the catalog.

Histograms of the angular difference, in minuteb of arc, between CRL and
IRC right ascensions and declinations are shown in Figures 7 and 8. The rms of
the deviations are 1. 5 arc minutes in right ascension and 1. 25 arc minutes in

declination. Thus, the average position in the catalog may be two or three times

more accurate than the error box associated with 't, justifying the number of sig-

nificant figures retained in columns 2 and 3. The CRL positions are on the average

2.4 arc seconds east and 3.6 arc seconds north of the 11RC positions. This is

ISI

205

II

SISO-

z
I00-

so--

-10 .5 0 5 10
n).% (arcuim)

Figure 7. A Histogram for the Angular Difference in Right Ascension Found in
the Survey and the ERC for all ERC Associated Objects. Differernces are in terms
of minutes of arc at the equator
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Figure 8. A Histogram for the Difference in Declination Found in the
Survey and the IIRC for all IRC Associated Objects

possibly due to errors in the adopted position of the zenith reference star used in

the aspect solution.

4. COLUMNS 6 TO 8 - MAGNITUDES 4(4), M(Ill) AND M(20)

The magnitudes measured at 4. 2, 11 . 0 and 19. 8 microns are contained in

these columns and are titled M(4), M(ll) and M(20), respecti-obly. *

A blank entry in one of these columns indicates that the source was scanned

but not detected in that spectral band. An asterisk (*) means that the source was

not scanned in that band. A "less than" designation (<) indicates that all measure-

ments in this band were in saturation and the tabulated value is a lower limit.

Magnitudes listed for multiply observed sources are the average of the individual

measurements.

Each detector was individually calibrated for each rocket flight by a least

squares fit of the observed system magnitudes to magnitudes derived from 2. 2,

3.5, 11, and 20 micron ground-based photometry of UIC objects reported in the

literature. Large amplitude infrared variables were discarded from this list of
"standard stars" as were sources whose deviation from the best fit value was

greater than 3a.

19



The latter was done for two reasons. First, the degree of variability of some

sources was unknown, and secondly, the large instantaneous field-of-view used in

the survey can accept flux from extelided regions. Consequently. the survey instru-

ment can measure objects located in or near nebulosity as having significantly more

flux than conventional narrow beam ground-based observations. Magnitude correla-

tions for the 4.2, 11.0 and 19.8 micron bands are shown in Figures 9, 10 and 11.

A horizontal line connecting two values in these figures represents the range of

values reported in the literature for this source. The rms deviation is about

*0. 1 magnitude.

The following relations may be used to convert the observed magnitudes to

spectral irrsdiance at the effective wavelength of the spectral band:

H(4. 24) 3.6 x 10"15 0. 4M(4) Watt cm-2 -1

H~lli. 01) -- 8. 6 x 10 "-17 -0. 4M(l 1) Watt cm- 2 9-1I#
H1(19. 8p) = 8.2 X 10"18 -0.4M(20) Watt cm" 2 -1

/

CU

C a: -

Cr .

3 2 - -3 -

STANDARD STAR MAGt:ITUOE

Figure 9. Correlation of Survey Magnitudes Measured at
4. 2 microns With Those Derived From Ground Based Photometry
of Associated IRC Objects
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CD:)4' Figure 10. Correlation of
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Figure 11. Correlation of CD
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IRC Objects 0
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5. COLUMdNS 9 TO 11 - ASSOCIATIONS AND COMMENTS (IRC. BS. COMIFNTS.)

The IRC source, the Bright Star and/or other catalog designations, plus

comments for celestial objects positionally associated with the CRL source are

given in these columns. Primary associ~tioris were made in rocket coordinates if

the CRL position was within a 4etector width and half height of a catalogued source.

If more than one source fell within this ,ox, the source closest to the CRL position

was selected.

The IRC associations in column 9 are based on positions given by Neugebauer

and LeightonI and from an extension of the 2. 2 micron survey (designated by an E)
2

of Neugebauer. The Bright Star Number given in column 9, and the Bayer or

Falmstead designations in column 10 are from Hoffleit. Columns 9 and 10 contain
only primary associations.

Associations in column 11 are based on a hierarchy of catalogues and are not

inclusive; that is, an association in one catalog may be omitted in favor of an

association in another. The hierarchy used and catalog designation and reference

are ordered as follows:

Order Prefix Designation Reference

1. Bayer or Falmstead Hoffleit. D.

2. Variable Star Kukarkin, B. V. et al 4

3. SVS (Suspected Variable) Kukarkin, V. V. et al 4

4. CrT Ulrich, B.T. et al 5

The references in the next level were considered equally. Entry into the

catalog was based on being closest to the CRL source.

Order Prefix Designation Reference

5. N or NGC (Revised New Sulentic, J. W. and Tifft, W. G. 6
General Catalog)
I (Index Catalog) Dreyer, J. L. E. 7,8

SHARP Sharpless, S. 9

RCW Rodgers, A.W. et al 1 0

BRIGHT NEB Lynds, B.T. II

HFE Hoffman, W. F. et al 1 2

W Westerhout, G. 13

6. DO (Dearborne Obser- Lee, O.J. et al 4 ' 15, 16

vatory)

22



Order Prefix Designation Reference

7. Case objective prism (1) Nassau and Blanco1 7

survey, designated by a
reference number followed (2) Nassau and Blanco 1 8

by a comma, then the (3) NasSau, Blanco and Morgan
star number in that ref. (4) Nassau, Blanco and Cameron2 0

(5) Blanco and Nassau21

(6) Nassau and Blanco2 2

8. MWC (Mount Wilson Catalog) Merrill and Burwell 2 3 , 24, 25

If no primary associations were entered in column 11, secondary associations

were made if the positions were within 1. 5 times the errors listed in columns 4

and 5, or were judged appropriate for catalogues of special interest such as the

100 micron survey catalog of IHoffman et al. 12

In column 11, MU and NU were used for the Greek letters 'P and v, which intro-

duces a redundancy with a possible variable star designation. No variable stars

with MU and NU prefixes were associated with CRL sources.

An EO comment means that this object was observed to have significant

angular extent with respect to the subtent of a detector in one or more colors, a

majority of the number of times it was observed. The EO designation does not

necessarily apply to all spectral bands and all observations of a particular source.

An R comment refers to additional remarks about this source contained in the

Remarks section. An A comment signifies that the source has a CRL cross refer-

ence which is detailed in Appendix A.

6. COLUMNS 12 AND 13 - GALACTIC COORDINATES (LII. BIl)

The galactic longitude and latitude, in the I J1 and bII system, are given in these

columns. The positions are listed to the nearest degree.

7. COLUMN 14- OBSERVATIONAL STATISTICS (N)

The first number in this column gives the number of times the source was

observed and the second is the number of times the source could have been ob-

served.
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Part II - Multiply Observed Sources

1. MULTIPLY OBSERVED SOURCES

The individual observations of multiply observed sources are given in this

section. The table is divided Into three main data blocks. In each data block, the

first column lists the CRL number, the next three give the magnitudes measured

at 4. 2, 11 and 19. 8 microns respectively, and the last column gives the Julian

date of observation. The blank entry, asterisk(*)and "less than" sign W<) have

the same meaning as in the main Table of Observations.

Preceding page blank

105



0

o N0 "F Nul 9 *n 0C'4f trr '4.g riD I P CIO to (4'f0 f C V C ni a)- C ID- 91 0 n Q - CVi 0 C -

* ' U, .tlo -M - (ID uo -) C.)~i Q0i~ ~ n'~l 0 i~

. . (11 0 t im

a. rl 0 CD4 n. o m I DW 0 v c.m 1
- -F) Q -- Dl•- Ocli q 00t -e- -r I •-'7 - 010s 0

011 0 i hC D 0ll CA' v0 nd wI 100 wO 0q to at% -c0n % ( D t

v at , 0 14 (n m ,0 1 • O (n M,0 m'6fl 0 0• ,O N -el . m M ,,

*7 7c- fn P P W W -r , 00 c s cr-r o e-P -e -5 o m

oo 07M. -Ii -0 ) -0 U'% iP0 M 0~ 0 iA -Ii 41>10 -10 0i 0 to k o t.otaL-ot0oLOt D% Dt

a-- 0 C-4 nr •U•f Ni' (•n ' f-• N•- UN5 N •O'V I - Ln' w • r , •• w" f- e, Ln ('u t - 0, OD0-C44

C %

o to '7 to q iD

0

W, - . OD DID c C.. (*(ld WM 'm - r) f N %0 -ID ct P. I'. Cl cP r-dOw0 00
9 . -00 ID 0 C% M*Mcc - V 0 -M f- a.iA 0-7Cl 11( 40 1) '4 001in) CD i

N cl w vq r- - Ow co at 0 1.1.Ln t r - 010 00 0- 'Pi coW 00I
LI' Clll (171 1(14 Of ( 7171 N 71(1 v fn 0 m mC m11 .)M m 7 v q Vq qq loin

a rio

CD 0 knr- o v C to0 10
0. (a - qw in I-CW r

r.N- toO' m 'ai Na o'% .- OD t)q M l( in m 010 0 to
t-. CDV N- 0 -00) 0A M .(i -0 i0t 4 WA MI Ii V-O W7 470

e. -- r) r) V- -InI-nNNt Dc h c ve tv 00 t . O e

106



IMO "gwt Nom ON. VON- "Vo Non qut- quoc' v NO NO NONflt wmf

-(i7 moo M, 0 mlal0f mJ( 'i)f ml'I mn~ r-ýl IdMn Ln r) N mnr rjn M H (1m) 111(

ch N

-. c 0 0C

t4 CD V O IMM V 0C 0WM tr D C nf- M C fV i

.J. NNN 71717 V' 4n 0 ID too 7-tr. N O~ too M- M 0 0CNN Ln In r- r- Cco CoOa nl
CK 04~~~~~ C4N 4N C4C4 CNC'S C4N N CNN 04CINN4 C4

* 0
0

C! Oqmclo Nq'INt Nf m mN A CM Ni N V Neq' N v 0r'- q n tmo M Mt- N 0 fn M r- .7LA
.1 -Ilqo fiihliN M flf04l M1( VI C14nh Lo o Mf W C4 (1) - (LDl (D 1M Lol NldM

0JO 0; 4

oe M NmI 0 r. C4 v q I DC)

01 -(n C4 COW 7-Lf 11 1CoLn U1 U-1 CD CDO-CO7-Lto 0

_* (, C4 eq (4 MM 00 ( o p 4.MC 0 0 T nL ot -r -r - c

-J -. -O 0 --C -Of -- -.~ -mm a 00 - - - -0 r-

1. Or C n C Or. Nm L o c r-. in N 4o r y- N L o f N (4 -n 9 4I

M- 1 a 7V * 7t 1 L 7L Im- n ( 1 l '

Wi to- -N N M 17 V nt to W't VOOC 000 ul Y tIlo LOr n M O (D (1 .r COC4

*C4

0-

in 007- N m rv m Nf - 0)(0 mOC m r Lto C4 0 N m t, . cot cO mL NIT
C!' C!if 717 (IC' fiN Ill/ 7I to1 t-, C'-~ m1 1.1 0u %r' 1

00 m'n M V -7 oco c as1 LOW -1 mlU mO 7 vW u LOW -to1 to tD t (I rCl -Nm tIm
N N - WC C W D C 0 C DW 00W C D C D c

-. 100 71107



-* l C AD§riw Mi t nin q kh.. c.. -l~gr c4 eau ot tw r~ wt c4 ClqLM q 1 CI N M

'* ~ MM M-i ro r%~ -MLA4 v.f NiLA M ~ v1I -o ML~' - ()

11 co r* MM IT LD - to 0 M N 0
-'4 *ý f1t' I1t 0* Oý *7 A1b 7 11

3. ('4wC -~ - -- CiCCl4 N M (14

-D CsP- 0 -M M D-W- NCl00 0v

'T VS~* 14 V -V -DWWL D M Cl- -C2C C('41)C 7ITq - r -r

er.D ODALA COAO CD M'- OD Ci MCOL M MM MOD MMM0)M*7m o
Q -- -- -~U - -c M -o~- --- -- ----- --- -ir - -C -.NC -Li-'

* 0
0

0.in i 0CLA ODP t, 17Ui I ULO - -7L in inc r n or- LAOP. *7f 7Lf in 0 C n i 0 r NfO- OD O V-
. i~in c inf *7Ui nj mqi ui , i Li*j mA' -UL( ~inL Lin Lnunrn ('Lm~ L i' m i Li* q -L4L

M q-Li Mlc to L a C (1t) ci)l 41L NC4M rvi na w r)th o c ('( LN~I - N m Linfw in . n 1LD

U O* wb (a in 0 o at

0 2 . It P) l (NC14

CC ino0 n co0

NA C. -i co r) ini o(1 or M M -inT v , o ,r
Oý .1 C', U! 7 ,

-. U2 TNO Tc TAL T7 0C D- T~ -Li'? T TS P-1 1 1 LO TD *7CNLO P-L

0.C. OiA 0 ~ ' ~ 7A t-7 iC - '7 (O?- L - o'
0- .- - S - ---

0 o-i O 1 n 1 nr 7i n q U) N v Jr t f 4f 1 n N1 r . i

*CI

*C Cl

_- 0 1- 1 i i , o r -r-t li O t N. Ml MN (01 0 (
-~~~ T T-L in 'PA NO

2* * . 108



P. 41 I 114 min in C q I N q 4 %r VIn N w in P- N , 11 & lWI
i: m. "*f inu ' min n V U)if in Mf( tfl mfln cfl) 0 m -3

ýmo Oto TfID N NP4~ M-1 MM N In N in -N M- (NC' -N M W -N moUw

0. ON

in N- m-) q N toN .imc 0 0'

7g -ý N l (ON (riC'C 0m0 0- (1. .- L " (v)~ co CNN 1

CD CO M - PNt C-4 ' CMt M M -1lq PPfl 10 0 CO M 0,-' N c". .LA In fl CO0 (14C14Nl
CC. Ir IT m inlf .flu' Uln f m Lo n n nm I n InUIt o L t Wo' WfL~ toL ton 01( 1'-- f r-r-

U. CN CNN CNN CNNC C CNN C4 N~ C14N cNI 4 C 4N C4N C'IC4 14C4NC NCNCCN cm CC C4' C14NN

*.0
0.'~~~I Oto' f-f CDu' c'atm 17, NtiL C14)C Inwt or- IMPl ej1f nl ti' r- Ii in

in (" in") in. mf1- jln j m N In nn) 7'Lf~ m)'' t"1Lf In -7In n) mt~' C'C' .1) -1 i ) toInt In ")
N. IMPN N c' N C.) - v' Wih - CIA NC14mU'. m Cu)L to f1) (. C14' m -' i M in (14C') l N10 (C')

In .

ft ***tL CD in(1') C14 0N I. (1)' -C'
W N.

.j -. to -- 0~ mNO m SN vi CO O)) In U".' v' IT m

- 3. - --- - - -- N4
_j

ftr elN C14N NCNN C'.JN Nd C C141 m'C)' C'C'C' C')t' mmm' C')C' m c mm ) Vit 1 ' IT q 'ov T vU. CN C,41 C,4 C4N P N CNC 4N N N NPeN C4 N N C4C CNCNI 4 CN9 CNN CNN CNNc

*a0
M. O fLA N'U to in- N v mnflC- tin' inC' m OP co A0n N qrIn r- -7LInI' m c . 'in) InP r% T In )C')

m.m mr- M') rim CLIt) M I m Ac m mv i in oit (1n inU.(I mt)CN 17int u.in m m n mt)04)Nv

C4 r)0 v1) LI '

-. NiLA 0 mi' wD N No

m O oo 0 m P%! m il m -mg 01ccN to 0 (1' WI t in in0

a:~ 00 0 0 0 0 0 0 -- ---- --- C' -- ~ --1 -- 0 NN.-,-.

109



c; . hvi is NV lowS 1 V oU~q ni mr'ý Nvwq- MW Nvmr- N!i vw v
melW i r')fl v1) (n N)e 4N~ in r)u)nrinm i n i sLnv An (j1 &f in v w

N m ne %qvi m- IAnt *N (mlIn -4()I mqn to) We v(i thD N~ - N flLw -in 9i N W

-a

M. M .7 0) M N 0 N M N (av

* CO w co to 41 M .0 q q r-00)-I C4 tI D

7.QI 7O U! (flU 1rLD O -'?C rI U!

U! -n U M - NI' N- to')') -to( V-a -WO f-

000 00 00oi ooo vvir oW n LDLDLD r-r- 00COMc cc .-- IN
CC N " " (NC4 (IN NC N (N N (NC CN N NN CY N C% NC"NN A.() M j' M M fn

* 4.
0
0

0. Omin vin w r- WvnQo Nv -wW NT'imw- fLn w Nm N' ~nr- Ln w tn wr. 1 w
v '() ISS' m w n imv m n nv ct in : Lhi mui inq mif~~i c,4 (')C C') v Lf n W m i~f -7 () TL
M q v.C' W) 0 N MU) C4 (N 0 e NiM L LO SU*l 1 MW -nI (DL M Sil M t'Alo rN

* Clw

%n

U 0' 01( CIOV o

o 2 C14 ') (CD

IM

0 . (NW Cl ( i ii W

a M q 04 CD co0Sn v

PAJ

4.4

0

-j iirl nru r M Dw t-N r -l LM n rj . Watl tonr MMWI -daC - - - N C4 ' Mnr -v d -

*0

Q. N' 0

0 t tov mD M7 to ID in -CO f, Wa-
cc II M) v CD va In!-NOcc R D M v

U in N M 0 -n g ev N -1I0v 0t o t Mco Na ' - %tt

o-c r M W ) w'i~d1 to 0'~ I') MD- Na Ob 0 N- iC (N to Or- w in re

Mmea' 00n"Iw in 0S'1)0 "" (-(O qID MOOMI 8.4 NNN Mr jrI W moomr

110



4C tin ST 3 1 1 u c'~iq n cv'v L vq rq Ln,

13 IVN Ck:% 0i "im "m "m "im CM4 w (04 An 0 -04MifnqM ' MV n qm r m wn rim

- 4m0IV0t

c. co m in (N cCI

04 co m -4 0 - 0 moo;-mDo 0

C4 n (1 tO 00 Wn 0o 0 r -T

_j I Oim .2 n- to to t - c -evN mmrimrmn owL I L 00 m C

cz r-l owe W CW MW MW MW M O m M0 00 ai M0 as 00 000 00 0 00 ~ mm m0 m

mm + mm mrm mm rmm me riM-m mmo mom-nm mm mm ~mmm-

v um w t- 0n m w r, c 4t nw c - - - n L sc.- 4- nm q nwr
mmn rm WO-C M0l 0 tO v Itt n v C~vn M V m nI 9

u 0 mc -(

0 mc

~ --ot~ i- C4 t i- 0 N- vamv

in o 1 in 4D a) co to C4 co r I * in

co m. O.0~f 0co0 01 to m r nim Nfl Dto'v w C4-a tom0q

t.. i-Na-isi- oM OM 000 ww m MD OMe 00 00 N rir M Vv CDCO00
cr 00 wo~lhlf mm wow t ~~O lw W L~OLD is - N - is-f-i- N--' isCs- ist t - t-f- r-
u. mmmm- mm m. V) .)m m mc mmr mC.)m m m m m cnm m C. Cm m c- Cl m is mm

C; twq - in co t is win-ivos- riq-min - v co c- -m m v L om -, I qt- C4iVWo t- 17 m
* invi mn nmn -w mmr in nmin momi', Ln-w vU in Ln ir m u' mmc n o 0 minqin 6mvn"2: qririm mow Wn "-mwo -iNtO Nom ow "-M rmq MnOW iNt -NOW mIMUi

In &m (1) twol 0 m in

-. qs -sis m mi 00 in q t, o (4 0
0 * - V. 9- rir m- to co W n o 4m to Q

t- 0 0 C I n Mn a w in Dm

SO w o n t- V. to CNW-

r- 1%5f W-'? 00 000" 0000 M--fIq 0k t O inni tO W D C 0 1 Ch0 M VV I
m. nm nMM MM nMM VVVW qq ww Vw VWV VVV vvw Tqqv %mo~u. m nna m mm mnm nmnm mm mm mn mmm mmm mm mmmm- cnmm



"7 Rol~ AIva ktn' at CIA ini Lfl 0 00 0' nV0 % T inV 0).n vll *) CI)Ln (1 Ln"04 Nvk~CAW fAW IW "oW lNo -c'lt "mi "mn ~No AD mCi 0 ClMI(o

C! C

mo: aI Mm Cl m~ C * 0NV( 0 No -~ 00

W! 4! U! M , V , - N * t r

-,04 Nn1

-A o.m t -r ('o coW 0T q's to5 40C - IV t-N toc mi 0 Clf VIA 04l' In

at 0 omm. 0 w w wo w - ow to W t- C4 -r , -f -

-78 00 'r C co (-PP 55 00 WV , IDCOLnt ' o W -Poo. Cmc ~IT CO N lC f- t t Ci aICI'w
t.l~n V flinn 1 tn m0 mn v r. in M ýT L qO (OW COCOC v~l COL (01 M-- r-P.t tn (- C-

-3 VC4Un C .M I4 ;D NV TVV (D V n MU) 0 I V04L O N WV MV (D 04! WV N* WW

N 4

to 0 Mq
N, C

*ý ClC. N

to

-4 m i 0 P-i m. O1cOpL om oc)a Lnc )in r .
wlP 0 mO0 mm M N MO - o-toq0

0

-J . WV VO q O qLhC TW C t1- Iq M r-i vO 00(L t IO c f-i inS V- ti (-C wCN *LnL-
N. V) NW 9V 04MW W WC41 " 'I SM N'-C W'O~ "~t 00 MO 00m n w "m m

C-',C ---.-

L.( a v1 NC

.8. ini (4 000 al (4lo4C cV toi m110 00 4DV~n CW 0

* 04

0'~~~~~~~ ~~ mW VS Wrll VS (C S V' S O. V C O - VS VP Wn O

C!C

.J LO8 010 Win c'ao'n 00 owoC4
Cl.~~~~~~ Nt(C -.- f S

* (1(1 MV ('V112(



0; ia t 1g w% v vt i v r : V 4% 0 t- q OCI M mt 00
n 0. M 4nl r, in in 00n0 0 WM M L mo L nv MU

tv "l 0 Mla MO C4 'q M a C o V AL o C4 C M m C

0, Nl cc In a1 0 q0

40 in w"W MO -q 0 r'n t t .- M M0 -Mi
3. 5 ! o- ,0Cý O 0

moo nL1f 00 010010 OCCOO N- CIN M ('I 1 V ~n 0l lW I 00 04- CN~ M'ICM
N "%ll' ('I 4 C4c C'4 C4 44 (Nl IN (N (N (N CN lir tir C' m mm

Cc. C04ni ini Ifi0lt Ifinni MMlf 00 0 0 0 i in lin (Al u)nii Ain Lni m UU inu

O 0 911. orl- viowl- r 0I Win qWA- WW- W -7 t- (Al- qin M w M- NTtlom t-
. Oltno mUI intivi vi lA on i Mo WI minm LnII M M n tn m - Mntmo tiU'rlLA"J qr*t mwM~ NMID 0'0Ii~ L NM NoC' NOWI ('~l NW "NW m w c Cl'Ln "MOL -NClC)V

#A

U 0 01 LA -W001 MM N r1-

0m2(' MM N'C ("eq N' (N4'M

0

w! 19( 9-u C n. om r -

I) ~ % MW 0 0 NN mm vv 00i0~ WOI OinI OM --- MM v 'IT
vX v. vl vnI OLn own in t )mmInnwo L n LnL m mooI Cl 0 Cl (M-

vowN ow Nv wt * . a- v -T wý -r T m -vcovn

v. ON l In r-0.M- 0(' It M I~ m m 0 t- WW Clr' n

0. C4 9- .411 vI lrin 0- wi in-0 wvr-vwm 0 0,0,; t'w W-o

0000 2.w 00 *"N .oo .o r- MM OM ---- NN mm

1. III- f- 0000-r ('(' MMww 9ww inni Own SW M MW0 M--- 001( MM -
qq. vql~ 0101v 0000?1 00 00 00 00 00 00 00 v -T V IT

U. 99 9 ll~'LA l~n ~i (L im~n in Lm nu iinn n~i 113nii



*~~~t vo.s.- ie a. i.- Wnt- or- lot, cot. V ) 0 -q.im0 t-
en .. .-. ef .kWi "r Iin n oimn M in7 0, ýen n .n oi rv vn 0n~ ulen r

40 z

c% C.) el* -*D -wo t-iQOc~- i

4 *, LO4 co lal er- f v k r, MfI riD. ODl 5 00 0 0OC4e(N c -W
%0 *6 *0 q* v0e (V Ch Cif4 k -W 0 O - 0C4 W f-. r'a- to li

-4 -- q ov v n to -.- p~o p e0 pO m- mV 4mn c *0* 'P41 0 'c 0 ca 0 01
r% tt -a'*- - I-- t-a' t- t- P t- C, r- Sw w 3 L 3 cc M Q w 0cl 4 0*01 a, lIM C 0*0

U, woon 00ne oom enmn enii wi~ 0u toi w o win mnon tmone 0 ni 4 W 0%Ain 60 W,

0
0. O7 0 t V In Cr- in (Dt- 0 f- M r- V 0r 1 70r-Vt 9ef 0i t'w o- 31 0Ni Il-

"3. NC4M* NMO)0 mnO moo inI 0 0 ft0 w N 0 Nm CIOC)0 (1c (N 'W U-)0 oflC -( C') Wt

Lu -.

o 2.*ri C

Ini hV n0c

4L aq3 Wi. 1WL - 0

f- to -, .- (N -l 4 C M t 0 hi M O N0r

0% if .b .0 . .O.U DC O M -WC n

t-t- wei( flMC WV t- 11 t- wo 0*0 00

m~nmn 0nunnD0 woo0. *00 0.0*00 *00 00 00t

8 n 8 . -W Inu Vm~r *eCO1 - IV~r M L n CD -Tnme - VLMf. wn- Wis VI M CD- 0 t-

'7 WCm M, a mNg (CIVmin 4 in* w ftm 0 Nf M M n (C-4 f"l040 N m 40 (N - # r (N el. 0f 0 Wt

(N C4a' m 4u 0 umin0- in

P. -14, MNc4(el C4 ct

fea- 40-n ye-fa 4S0 0V 0 bea c- a5 mta- 0 b

* * C! V tv CC aC 4C #t

* ~N Pf 99 MO cc. e-'-v me0 0*0*0 00 -- M woo i~h 0** 00 -
41, M Mi MMMIV I I I V ;V Vqy vw Vw wyw Ine

u. ~ in 0e ahmfl uimim main Iin n aAwmman eei inenin inn bh inml maA

114



0.* , r. INIM1% n ,n#' VON .MN of-. pi. ON- woe% SI me- -ON - tt v N -
K-m v tno rtrimm qot ow vo NO v0( in 1( thi L 5in mL v- in( -T( o'( 1

04 V) 0aO W. C .

2 ~ ~ mnq Iii c (.(1

"-, 11( 1-(C.4 (0dW 0ý 10

No 0 MM M - 0I N001 to10 IT M -I

oi. (q( 0~~e M.- .1 -0U l C T P l o ( ,0 ý lI

rl M40 0M 0 0V V('e(- - 0 MW 01 -0 o ( -1 0( 10. 1)W (00W -- Ul N
gle o t q0 WW (-0s I-D 0 OWW 010 (- T '1 r- w M to(D I- T (in IT a) c (71 Gi

0
0. 0uir- 0, ~ -wt- mo t- qqUI IZI lIM Mr T N cot- lt.- co- C(t- qMt (o r- all. ON TV

* WI

.0

n 0. to 0' (.i0 qin nc 7)- M O i v0 Mc o i
CL V ( )I M.4M.N0 I r nf -'a. (.4p*to'M

S .j 'a. (.4 ('((4N1M M I n n 4 ot a o v w~a 0

- . 7 W I lill OW4 L - - W -N vlW inf -W - nr 1MIO'.t l Nc Dr o
-3 V In,. M DN W.( -1 40 (N- 00 0 q4 I l L 1 D C1 nD -o nt nt

61, 1. T

W M 0 in 0 10 M , W .tot

4WMccM1 41 0 r- W0 w0 mIC tC tNO iNO ('14 -0 07 CO C CO v0 0o

0.V InMI WI. toit wc1 dddC 00 40 ((1 M '3 V r 0. T Lfnl-t- O- 17, 00 -(4 C14 M

~11



a we, m cct iNt etnt a nt Nnt 0 N a qo i etý (in r. 1 W it N ~ inN i - 0N o r wct'
- o~ itin w n f'tw v o qn vw nmin mna cin F) an vwn i~n kn r w a v m m Mcv (

C-4. c 0 Nf

0n MI a MM Woi0 0 N M ell~. 101(N 0r 0al coo v WIn

-. m~ N.0 0 ab 00 W C'4 C4 N(b4 0 Mil to N( 40 W1 tv in01 CI 0
N a co N( N-. 40f ta 50 -0.0 N-. toW V n C1. Cyw

Ow -0 MM 'T -A -WO I- , - - - o - 00 -

0%0 q'q 00 000 00in ,laf af0t0l 014 40 to 0 al W o 0 W0 -N

0 W cc- Wrfr'v m 0 r - rt Wr.rf N n vW Vi-f- W tVý u N G fr0r N 0r fr- . 1 or frfr W

Vwin wall 9 U')l icv n W in M m 0 0n anmn M~ i V%.1 0 Mn wI n m in m' in n 47M 4
vin %ato w in o Zan N onw *n.l fin 4 v oeL cwt mu 4ai c4 w m i 4a m to via mto m4 int Aa al#

in in cc (n v

in O 2. of f-in .in I-

o * 4

.j . tý- 00 l CIOC-4 if w a v toU WO -0% -inn m - WO 540 Cdi 4a Nd iN""M.-0 - NNN"0 MN "" N"M Oe l 'mme mam mme vvi ma ("it maw

0- 3. 1 W 91 i .m4 or qN wN L DN O - or- kn - CON W flD

ma vf m 0 io i a -~nf #aW C4 0 in 40 Mw 4 "n (dM40 0 t 010mW L 01 0n 0 v nla r 400 -

* ~ ~ ~ ~ c m .- 40qf Man f'W Wn inn Wn n Win M-04 Van 04 i i '~n M

('1in int On tot 540t.
5.~~C. in i fd~ 1 .

- cýID F On A 10" OMi 10(4 Irv- 20 2D1. t, 0 0C%

-. into m f-C) in S 40M 88 l "09 ini int toO e!- 1 -- Il

WO 00 .0 a0 N1 %P N1-1N N NN N NN N. P. a N

116



"" I

00

Ow V wto W ° 0 q M co . r,
N. qrcw4 W a OD ~ 4 N '4 Wi Wn Im4 M'4 cc4 ton f. Ccql4WM 0 W~f4 N OD0 WUM It

. 0 0 N 4 M W mCm - C4 O 04 w0 0 o oUW ci mm i (Din (i m m W W W wo m

0v

0

ka o

I I,• • • • • • • , I

w 30

u f% t- f% m 4 .to 0 q

o *ý *ý . -, CDu 9- 0 *
S a 7 0!I S

-. 2w. - i-w lai 04 is r; r; M* V; ~ c 00 Cd 00 c

> ' wo %i co In - N- w- oT m w i-i in tO Wd w' C) f-CIn

C I . .M 4

-i 04440 Ii OciC 00 C4' ciC) t 404 id o - C~'Ci 44 )

0. 0000 0 0 0 • O •• 0 000 0 040 00 000

0

ws Qin oo- ano an, or wi waoeor- at- O- , mi- i,, w 01- oi

MO0 O O0 O 4 f0 Ir W W 0 0 CO W in to W

*0

M In 47 V) M ) WI 4 MI n MI r0 M o v O v O "L

.w Ow no O vm o no Ow no wo O no O, oOwn

v v

40 nN 04 40 N-C L- 0 T t 0t- Wn 0 - MI

o ~ ~ C W! C!0 C!(4 twtC)

w MW

evn ow N- Ni mm~ m n-mm 0040 M - - 0M W o t-r

r. . , f . o . t . W CC CO CO DC

I- N. V V. n- .f r- r%- r% r'%9

- ~. . . .117



MO o NO mo mo mm mo o MNqU mU mmqm MU MO) MU)

im qo om cmw mow

C44C

- a

I. .c 7 7

Iwo ('4( 044 V

-. 7 1 I,' oq0 m 0,

Na (44 ('

Yo WA • *10 .- •. 0• OM -o I-U M(0 O0 00mM U)0 (4-

* 0

.j c 0 cl ng -t

-W OI M- IT- ~M M 'UM O M M in- 0UN m MW InW M ) inM MN. MO IDI W N n '. M r. r'4-
0. in v ) U Anm m)4 D C14 MU) L L v mI MU' IT4 Ci'? tn' C4U n 4'?U MU 0)U 0 U m MU)

W C4 to 0 o C.. vo in, ,N .v. ...m. .. ..t n h m o v hw rit c mt

u . ch41 t-I ('aq toi4 wOM) 'a US C~l M) q M U ) ('a f-U

* ee

at vi0 (a4 oo m0 m MMi nC4mm

> m. Wu MC4 M. in

Co

w -

-. CO 0N VVn 0o 0 M 0 - ( ) n 0L -r- 0
cc *D4 r- cw M w M M W o mm 0 00 0 000 0 00

CI

C! - Wi Ci W- W! 19 0!. 0-: 01! ~ W! I? ? W! 79-

C4 C4- - - - -- -- . C. 4

.3 0 C4~4( 0 "q W0000 00 00 Ncl r 0- w( t-M StU I-- 0 0 M-

M t I--O WO 0 -- W C W w C4 0N 0in0 00 00m 000 00 00 v- v - f
U.vv 0 ' 000 in0In0 00 00 00o 00 00 to w 00 0)0' V%) 00 00N t ý -N t

0w ww w wC4 MowI WI- CCI M~ W M MW? U)W M W W O M UI M'U U)W 0?f W U)?- Mm

U)('q) an (i'U UM U (iO) MU )' US? itU mMM118ni U



4,*n I t% Wi? 9InS1I qui qii. Nl. itn7in in? fEIt% w m N t t. win in?- win i?-
0. -(lf .n o Oisd1 in 0rii o'r cin MO MO omm o MOn cl Ol mu rin OMfr M iO

N ii

v4 o i 0 qý(1CD MW I

*C N

-A 0CVO 04- quoq-4 n ,r -CA Mm -s - s NC4 VVo o MM

w. rim ema so o Vir anN L ý I ) M D 0r M risa- M- aq 0 f, Mr 'LA VM Or

V N~f M a Vl 0 M ll4Mfl MW 4m vLn mto v 00 m-I w mnuia to C'4 in (N? z

r . - V -0 -0 0 -

co 7
*

M. O in - slm W il4i? r -0 o 0 0mc ru4 alt f.. -v t C-4 in t n t - WIM - m to 1 -

NN WWWulql MM) 000~f ruin vvuc ww nun MWm 00i rl ruin MMl' illn M0. Imn~us M ru in 0vrs 0 s OW ru w w na w u ws W n( W W rusN ct- riq c-t, r-P

* Cl

m ~ ~ ~ I re -, m 0s 0

-. ~~~ Clq14 ms C4-0 i

N-V iiO la 0u (u o m 50 4(M5)L

U! 2. Clii4C . U

-a mm V~i)~ v -VU -i Wn Wl~ vir V~ w insvvVVOv v inr LAM. Mt to- cn LsnWa. Ch m mso- osn oam mm sin- ai Mo- 0 MM~ 00 Mo CDC~ -r, 0lf oi

.- a. .. ** * ~- 119



0 •

0 i (D m Dr- v f

C0

-* o0q -- 0 00 .

g f-

w w~ cic' N- n QmC a 4

IM. I -- Q m- so l 00m

v CD P. q N0 V v V 00 M to r. in 0 IMO 0 M W (

-. ONOM C4 (IN V. 'cl 4 % An, 0M CC - M I IT V~ wo c- f- 3i 0

U o0 000 00 00 0 00 000 00 000 00 0 00 00 0 000

0
0- n in OD In r- q flcn int- v in ro t I - 0- A t- in,- q7no i ino Mt-

* CIO
in

oo o o o o oo o .o

00

Lo o inr- t-t CI at- 0e

CcO r-'aD mnl 0 D r-m WI- to ft OCDl

12

N C% 0 C v M0 C in 0 r.0 0f- 00 t- Cb



c; k kn m m et- mn P) r nmi - m m e uwu mf( mN -f7' qui ant'm ft')m- on' m v t
.5 ,1ti hfl (v( c4 n v , ind1 v)U tN m K in m ci ri q vi i i (fr' mIC c4 C f inc n i(n Lo o

- m c'qto qT' qkD t'q qot~qw mq q o q t c')q (Nt') CIf C q ID (1 7~ (NV'M

* CIA

(D. N 0-t N CV)

M N (A N- T t -M. 7I vt n - (

V) IMM al Mt)' Vtw o *TM 00 q7cv Lua C4 -7 n an-

cc v T 7 q U) ula kn g) Ln Ln '300 4D 0 0 W 0 W 0( 0 .0 o( r- r- C- r- r- r- r- c-c

* 4.
* 0

0

M'( CIA n 1) n2t'4afLn CLfl ')N Lf m v N .~Ul) "I N 1fl1(N c4 u) t' unin ,)riUn l)*q1 11 (CN r
-3 q r) q tC14 m m v o mka0 MV0a tiq rlLfla MV) (14cl v L (N ( (n 140 ('lL) ul 7Lfl

* C'.
La
ul -

0 2N CIO CN C

0.

co

- -N C -q v ~ CO c 0 - (n to -0 O w' (N 0r o Ln (M17 (7 OrIf V m r- Ln i
a. q 0!C' Oc! r-19r an- 7~, 7- m. c c'* 10 'j 7 af to0 fLCO-

rJ -- N CO C 000 - 4- e CC4( M M ) (D .(0 00 M M MM IT IT - -- C4 CN m(n mC
CZ N- 1-- -4N~ tN C1 ~ t4 C14NN N N cy(NCC4 C.)( C)CC)C m m m ) m ~ ' v ý 7I TI

0
0. 0v in almN tic- LfC U* o' ni .f- (tIMC ') vSc- t flC'4)mco t- an r-- 1 .N'Lfl(I - En mi- ec --

-al' (')NU m C4 A m 14 CI(4 cl tT fn~ Ln c' C 14 iu I ) ') CN~U 17 1(1) n CLn r) CIALO f) 64 ~Ln LO

* C14

(N. aLaV N

0. -C D P.0 LA I )C -t

We r0.- (05. to to0o r, -q -1m M,4 W0LAU)to to.0 1.1' (nO '-f ff) )n

a.J m1( '1 I-f - q C 0 0 (NN C14 ' m W 7 wwLO(0DL m 01 00000 vW v v o t
M* mb Im oon 0 o01C 0)0 00 00 00 00 00o000 00 -------- --
0 00 0 00 0 0 0 0-

121



- ni njN I v i it-Ic ne (4 r ~inIr n4 i ncC IN)' vf~ IN in vA ) In is r I') 4rv 0 9 'A) it) in
.3 VN IN m q m 1 (14 m C4 q C14~ m - i % 1- C 4' ' C(1) 1$' CNI 4 q cl(' m q U

C14r C,4l'

C; m, ifl q-

0 4 qrv rmt-' 0 - to (7) n U-? -l r- o t) In V

IN (14U PI~J. r )I PLV 4DL 0 r V-~ -n toI.r , ( -r- N y r I q1 nnj o40t
u C4 C4 Cl Cl1 CC4 C14 C4 C cNla N l~c CN C4 ~ C'4C N CN INJ~ NN~ C'Jd C4CJ~ 1 NCNCl 2 C

* C.3

17C

in n- e ~ 0C I

I. n Cd'?' m '7 co' t .
IXIn cly S7 CN I *o t* *ý -

C.) S S

0

V~ CIA m7' (N o ~I1) c co~ v I (1C) m m (t0'?C4 c a C4 ODt- IN t-

0. m? NOU mOU 0uqO qf 0(M c I 0 C 00 -o In a)U) cl-

N -

cow o MIn CNI N N N co w 00 --- ClYl(N min I .7 UiU in 0 t r- r-f-. 0)) m -

o ClI Nl C 14' N'Cv~ CN~ IN IN C cl"! C4 lrdCl CI Cl, C,4C4 cN"! C4 C4 (4 N Cldl C II4 c" f Ncl

m - 7 q M M1:t (1) 1l" 10, 'mC Iclhf r1C 04d' r) In CNI mf' C? l CI (lto rin 1 A v 'Q m

* CNI

(oN't 0 m m CO U
wN In0 N , toI ( 0) a

al M 00W mdd 0 0 . e;c v t0 n- t. 0( c ic (0 w0
T, elA I )O In 17 ND ml wDI w n , 0 0

O- a 05 00 10 Ctoo IS-C t. CN M l' 0% 0 0 n!ow (Ia 0 CNI- Nc)O )'

M. r-r 0 o o o 0') )) 00 00 00 00 -- N C,4 (. C4~ C4 <d

122



a Obm ONi MN A O inu' Nf~q~f U)1 in N' P) ~ N qcn N q i NlCN) qI n 0C
" "Mqrew tq vw qa N r N4W N nq ma q7ar C4 vq CNn m q c(1 * ra4 cici N ri4m w

l~ N r1a 0

co m m7 (4 W

m i0( 01 0 to 0- - in 0 (A .- 0 M (7 r- a I C'- LO~ in C
el (4C4 M'W cfln0 t qol ICV4 0- M' to OW CO CD 17- .O -

A.~ ow.r r-~f NOl N N- e'. '~I*'V fijI 'n C30 00 - ) On) 11 7 Ln n n r-.-
M~M *~ ~ 17I ric v w1w RT v VAt U1.lV V Ln in 'n L in n LALL Linin

0

.* -n.'c M N M M LrA 1 LA M N M ev LA 1)N i NLl In 14 n 14 Mc cit LinC' In N 7 Ln N
47 VC4~' m 4 NMm (N mC4 lqT N (1i' m.4 iNi (N q C4~ v C14 -0 C (nC Z7 - m in~ to N

* '
C4 M ( MmC

cc 0o ( N0 y 0001 0)C 01
up Cý C.- a M*I ol

o- CO to (Nic m ci i l c or-1 ic

-. coc co ow coor v~ii vi~ -- -f 00 m T0 o m
CcM O 1)M C 4. 100 N C, mC4N CC4C4 C.0 C mc, c, r)

. ". M q CV q M- inm Mr4 to -M -c4m V N cic C14 Iq c 0100 o 4 % D mr

U .(v. (

at

m. co0 000 oo .4w m v m rr 000 -t- w m v o7. ou to 1 to,* 00 -m

1ýP cc In 0009 WNNC mNC to.N C C14 cev ; N~ CNN c
u. goom (iml (c m rm (P t Cii0 cci c101 m 00c 0i cimc ric 000 c

7. 'cifl (m -vC tNcm uv cuD ( uw M ~ u C1 r 4N q"m mi c~ m m~ m m e
- - - - - -

* 123



111i V M N m V O m q~n In' in m in u v e)f' Win) 'in 411S q qc mm
,, wMO cMO 04. - rq m~ "NiM -r'gc -N'm C% ~ Vq

C.4

0'; I ' n In I

('I ai a.l in m. Sn U! 9

-. to t-4 v'4 v (7 -4D ' co t-. 0 DI7 D Itt' V ID 0t
lul C4 f,@ wo1N 01 - 0 IT (1(1 01 ci. ND *-* 0 n I r

IT~ -i - n vm Ii n - m i n I j n IT -'. n m n IT -7 4- c

*3 W -. N- v CA q Nv N C4(\ (N m T ) T N IT (\1 mj~j M C14 u Cii N-7 C 14- l 'I- ITi q

0

in

r- 0. cy' mnf t-c' N-i 010i oN T i o l i

CCococ i. llco0 ci cs. s'oc coC D mm miF 00 0 0

*T 2

0
0 7m i v 7- ot im. L)m 4 rr cw %,y v~ mD IT mt Vi in

-, (NV mL 91 CIO in ,)-7 0m inN vr nc n N inC4 qi )N in N0nC4 n(1

in N -7 q~f m-' C nL * q m1 4q C II 7 N 0 1

m- w. In 0ic 0 N- -) r*- I* IT -)- M t

-5 l 00 P. ti! 0 I-I- 00to 0 I-I M 6 00 to cc LoC 00 t- (NI '.5(

CD 00 0000 M0 00 M )0 MM t o C DCD 010lVin 00 00 00 00 -I c
tcz In to i to ( w ~ 40ic totcticioa o tot (D Lci t ')to rfl ,l q't 1`v I't v't 'tv v't e-'t

el m+m )m mIImmm Mm V r nm m

*124



vq vpVlv * T 49

a a 0

-- -- -- --- -- - ~ ~ ~ to

cc 00 - * -M y AA 00 NN NN wo MN -

" "S M. M1 "8:q MqMv M

M V

me mm 404 0f f ~ P-l P0 -~ inV In 0S NS -N MM s NN 0ni

9. iow on AWS NO ON *Cl " 00 Om~ V 0 'M - NO mw Ci Or- ONW ONi

mv -- 5 m. V win mV mvf Cmq fin Vo MWnlqq vv

C* 9

ww 0 -. 0aN MN

1259 S



to Qn!I oS NI o O
Vt' .q f% *n m N q 1 ) M4 C i 94 oY CO qm

- Sa

-. i u, mn v~ inrOm rn Er- m7 a

coc .1) m. 0*- C -- 0

v. 17 19 vo o "r uF) ain V) Mo ru 0. too (Dto

2. 7 v v -- V - - 7

Imp9l 9( N r c40 0fr' qa c- C) 9 SN m( fj 9(1 a1, t)C

* ..

6. -
UQ0

W 0 I 0 .- 0 W LW W(D t D ýW (DW DWt- t -) 1

; W. m qI1 ft. -W C.) q 4 vN v(4v' vC TN vN vN -TN v" vm vN qC

0 9.~ ~ 9 -01 - 0 7 1-f 101 r'a 7l. LA 'C 11 ý 0 P A

in U. m t- a- v %r m- w 4 m mm

t. NN011 Mtn MM -IV 000 0 101 r- O cc0 W m M 010 00 m 0W0k 00 mm
U.e m N l vr 2m0111 mm1 m01 2m01 mm1 m01 m01 n1 100 010 100 m01 P-P- Wo

*120



*i -~cv fr) ' " r i t ari n f i(m'vm &nr YCn q('qo to. yc o ' in ev( es o c-) i ev ~ r)q ) nt
CI TNV -W m -. w N n- N v -V (n IV 'I V -"q e C q Nq Iq~ -WC

0. C D

('U ., -. £.. '~a " T ' "

-- (. .-.. . . . . .. a

-J '4 O0C A." U-- 000 4i91 1i - 4 c44 O :)C 043

3.0 403 & 0~ C13 to3 co0 .0 . 3 03 0N.0. .0

* 7

a .In ('4( C.) f q (4* r'C N4 wP' N4' q~ V A t . LtC4 0 -C-1 .I 0 Wi -W C t- - c

to io w nq n# c-' 1, ;-3 r2 -q m m~ M ,aq M0" - - -v :3-wCp

,N Iv C% it tv q M , , N 4 l qeI - 1 Cv qr ........... m

*4N

ii0 U66 c

> n I vnf aO

co

clo -fl Nsf gO -OA( 00 4t 01 c o00 9 i
00 -' 0D ~') al0 00 000 -40 - -

Mn ft -9 ft M ft c, .v *lf ,C W mCj M " l mf n4

V V:-( -a' 4wq 0- &A4 ('0g £0 ko -9 4r q

000 N40 It4 6N 40 00 t-LO0an s
o!~~~ C!(* ON O 0WC

10 1-1 C4 M0 CV3 a40 1- .03 0 3 33 10 33vO 00 6

"M 0 OD, CIO (1 (n1 *Cin ' In in

* 4-4 NN -m C4 mmw -w tw -W -Wall owI .4 4 , -4 4

0' al 0 0 4- Fill0



0' m Oa oN) m"C' af)P mmlr mmlr m('4 mfl m in(N a' c,4 mLArv Lt)C c4 t')n mW ILnC4
VN qm' vl) '1:1) 14M V qui qa) qm~ qr' m (~ v (' i m VCN V CIO q(1)

%A vN UN qL

-w Tr CIO al 0 0 LD r- CD C1
- a(N a~ O) qC1 -at Uý U!

77 -

*Z t o o r . oq Cn ca7D reo qd mc qi CD) I ) MN~ qCA a)) q) (71 C) qh 7)

U Qa Ca C3
Q (71 0i 0 *1 71C m0 m ) ( n (7 0 Y) a ) (71 ft mt Cl (7 C)a 7* )a AC

0

q m-l q 0.0) m O -0 0 4 1 Nv v) IT M) V (VN "0r - 7m 17M I
ar -3 v f~ -) Ot 0- U) 0 07 )- qv-&

0 ii M , a *

0n 0 nM 0 C 7ma
(7 c 41

7J-. cq .- a cici "D- 7ta) IC) 01 A (1 )) N C

_j i'CN CnC III4' i'iC Ci'') 0'C Cii) in wi') co r- 0 q og atat a)0m N 10( w m I

u. a)0) 0) 0) 0)0) a)0)7 010101 0)0m 0) 0) 0)047 010) C) C) 0)0c) cl0 c )) vm )0a) a, a) m)at

*a 0
0. 4(N C L a' fCY 0 tC4 LO IN Lt)n C n C4i mN lin (4 i lLn) me4 Lnm o LnC it Nc uci M i4 LA C4

* a -ci C14 vi' m c V c M vm qM gc) Mi~ 114 v') IT m % ~C'4 V %' V m (1 CCV vi m v m~' V U) q -7 q- - .g - LA - -

(NC'

S, q VIN Ci) q C- C- 0 l 00 h to0m
to ( LAO C)- alte o 0 co 0 o 0 o a) (Nd o

co Oat V- m C mw N CV -Nc (A1.0 LAo (N. Is i 0- LA IT Ct, .CN 0)4

_ -- oqa efle wo 00 - NiN I-C- 00 Lmm (0(0( MCI VV" C-C- OM (oL
Ir f- ia - r. r'a- - CM CDW IDM D 00 00 M0 0C0) ) IM (n)0) 0)0)0 0)0 00 00 00 -

u. co 0o C 0 ( 00 0D COC DC DW OCD D WCODC 00 0 CID 00 CD CO 0 (n 0 M0 M m m a

128



V I

in mq a vv y
m frn mE fmi. i~E iie it II Vi ri i r in in' inf

M N0

T "? 1 ? C

S. . o , . ..

Wf In M V- 0 0( C1 WW W ' -M 9 W 00 on' N-0 VOf

f. 00 in in V . ... .. . 0-. . .. . .O.el -. no r- l a 
- 0 iM o

Ii4 t- m

N cW
00

'. cz v n V on V4')0

ft ii ii i 
I

Lu ftaC! W- 
.

. .. . . .. at M n V••. t •

(n oo mm 0 tI0i - We ,N V0

con cob vor 4en i cn Vn M Mn rI) 4M MM MI' ft q

* 00 00000 00400000c 00 00 00 00 00 00 000 000N ftc ft' " ft(' N t mft t t t f ft N ft N't f'to ft " f 't c ('i" t'i (IN 4 v

31ft to V Vq (eM 46 cv,8 ft

In efl -9 o 400 10 ft4 00 -(m in o-

a C4 d . . C* c

U ~ ~ ~ h Nf M- M - - -t

= -- !!!!
*0 -- 02 09 goI go0 4

129



a 0C1 i C i N t ev An: CV inn V Nn one lel A n nf a i
WlM Mf -W M - )N v~ Ne Ve Ma v( fn a v 1W M( qvN Ne q cl q r

* t1

S* * , *, , * * • , .** *

o V

-, SI• S mOIIsf W O0 *t. (40 (Na0it (A 00 Oi 1 e

÷v

v v

-! tnW N C a -W 4 cca '- CD 0 C14f Oft 0 m5V N

; . . " ; :g ':; g 2 2 :"

03

et Nsle C-4 N M e' . 04 C4 N Ne' N c' N lr Nl~ MM l~ UMC4 MM a 4 a Mfl MMa ( MM 01

?O ON ONa MM 004 0C q'N N qe' N e' 0 ~ Wl ON ' ON ' 0 ' Oft On N oft O
a - -r -r WN v el -M -M vM 9 M 9- -Mqv M 9

* W q

Of N -o 4 )IN- w0

00t w h0 0v. 0 M 00 r 0 t- to WaD 0 q
0 1 do. oo (f M. MM '0 00 CV 0 of- Onf vt ft elq0

-, ~~C -- 7 v77

-, 0 404 q0 w4 v 045t 404 40 M )(N0 040 ft 1- . Uaa 0

""M- V;' wo rV P-0 M a MM N vv 04000 0 M 00 ww N- 0
0 mm ak. 00 00a SaD0 00 040 00 (NO

00 03.0 00 -- -- -- --

0:a (N(N ON One O.. (N me (N ON met 00 00 ONN on 0"e ON,0 on1 00

N 0%

0: In) 6ý an' -W awt U)N a, n 0e An f Cm in in

,. W a) -, rn 0a -0 In wn -" -0 qv b,-

0' 0 0 Is 8, a
ft. tvn N M C ft CO .V cl 0 ft clid ft " 0 h. W

U (N al aD130



.-wn 06 1 n In cn 0e cc In to w q y M~ to P. to WIIIr
N Win - - 0 V r- - - in - r- 40 Of IN

M. AN n C% in 06 0; I 0 1 C V C% - 0 In CIO CI Dv ADvO

I. in) ve A N N OM Sob al - Win CIO~ -2 i toi 0n M Wv I

I, Q-rc 3 ( % % o C MDI qO It An in CID C30 (3 1741 Cc e ccc
a. *SQ M W 010 0MCI I 0 00al4 00 00 00 000 00----------------4.---------------------------N 0 0 C4wIN new N N w(14 04 r4 N (14 C'4I (NN c

N tvNI 04f nw n e e a N IN N r% N cNIn new N e INcm IN Of e' c4 N w'CI

0
a. oaN inn firry 0inn inn C4 0Om M- on N in M inn N In inn 0 c Ann N n snM n N 0n

qm .M .- qn wn Mn 9e' In~ VM"i 9M V" IM qn WINW 91) Mrw yn wn

00u 00 cc4 M 50
Sa, Mw . . Nn 0 ol 0ni

O a. 04 Mw qW Cn e Inm

w -
> V* t- ccs Na to bD I ew0m anvM0 0t- so 40 t.s M M
ina ne 04 .- CD -0 V*m n ew n 4e - IT

_a toI Dt - a CO wo - 9- M 0 v V f 0in-

Na vN f N c vf v t N Ne v NN NN Nf

0:J. aflht ON ONt 55 o0-------9 nn mec ON omw On ON iNM O N ON Oft
WMO VDI (DID (DID (DID WM--cc w w V-ll W-c c-c s m so WM sv M e

qU In f i

*0 evw

all t. 10 ow .. S

Q! C!n Inco n 0 - * - e- anin n 40 "- in C

SO SaD in In3 8 l40In S h1ft

aN f- -o - ---

.J. ~ ~ M ow -- n 9 i 0 OW I 555 P- Mae V9 aa -- - nw
B ~ ~ ~ ~ ~ ! 00 039 9999q99ii nn a nnii 00 00 00

131



-l" ON OT- on of ON N on On 0 .1 O ON no O
;v"Iun O VN V"nm v W"V"W q l v * - m

0.a WmM vfC C-4 10~ fM fn in m feS l fS iC n O i~ n

*~ NV

(Z c,. I- r r t - f-t-r- 0400 r 00

* 0
0

;vO N qm 'VM VM MMqr9m 'WM aftl qC) qV VM VM av~v In v1 in.1 in q- toin~
* V

a N.

0 2.D jIn

Wo

ca

f. W cc M 6014 0 W0 t-0 V Is afn m 140 . Nm %O nv C4P

M C!C in C1t ft 0- N, 0 0N MN - i W wt

-A t . .- ca0N V r % 0 -t a 0 M M

N C -. e r, C', Mv m91 r0 0 C-4 -1 N 0(4 CIO0r CIO CIO41 "4 C.N?-NVV. 0(4 (IV

In t- Me V .W t-f

ft- 1 tr 4 a

-. 040 N . f- a. 0 I low too, twq I-D 00, US 'CO ton. IWO~ e- Io s 'COD

ft C41 f ftC ftC 94C CC N 1( PAI CIO, fteCCC I, (C (c, (C '1 (C

N, § Nn inn N 14 inC 94( NS 44C inC4 inS CIO~ 44C C4 NfC 2." elS e

V - VinWU)132



Vq q v v qq n vW q4 "VJ nq Vg 4W Tq 1W CIO
-,* 0 f in 6n on M toWi in #A on i n i n 1Win

* W

0~0 40 N4 fn40 0 amf *i .- WM4
. 0. Mnin 0n V 0 M' 00 0-0

W * 00 0); t Mh vr Wi 10 10d W 0 M v' 'T Wr)g-
- w -o -o% ai M M -in -m MQ 0 .. t W r

-. 0W N ai~ 00 W 1 (h WO r, 0 q5 M0
r. t-n LDin 0o- N W C tin in C-F- Wm 0Ob Or v0 pto

qJ IT 0 A ow4 fl- C- U -- (~N v ' A A Wo1 0-C- CD 07 CO0(
Cr oAD LD ID4 40 L Wt %D1 (D3 f-r f- ,r- t- ,r- r, l. - r-r r- r- #-i- mm % m w M M0%M )I I - ( M40 C*40 M4 044 00) M40 M40 el0 M40 M44 M0 dcq r)0 JM el (

N 4N 04 tiN tN NO% C4 OW"N ftW a4V' aN a e a CI CIO C rdN NW "'d C'tv

* +
*0

- q q aU V 1 CWv"v M vV41 a~ Mri vo a 1W v V4W ev a W T -7tw 1W It VW -7
*,* a in in in 0i 0 Wi - ton vn V 0i 1W v0 in 0n m

ix 0. 0 C.) IN. F. m 405 0 010 0W

r-. 0 1W4 M0 ' 40 o 00 C. e
0N IF~ in N 9 o ft 40 nl , IM W.

- -0 1-4 to li CO n 00 Ni r- W M000 C

a Ni 00g Woo. T-in O M 00 -00 in to 40 00r-r - WQ MP 0

(n M MWO (q M -fl -.M ho" M M C e M M r M M

C1 v e v-*c l,0 NC4C4 f In, eon- Nnn ft0 I-s "4 -4 0 C-4 mI NNM "0 N

0. V in0 VIA 04 us44 0 inIn MO 1.1 qW, b 40 - 0 .

a

-J. ~ ~ ~ ~ ~ ~ e in 40 00 000 14 0 4 0 -- 11 00 11If W 00 0

0; W V 4 M4i ft inn lhin MM0 A t- 040 do0 flu C44 00146 0404 @-W
o!NO 1-W 40~ CVit CN M N ' 4ow V5l' 4oW ('IO V) N N ~ t. W ,n 4 toin

00 g4'Wo g
"" ftf0I aN A A r " r l O

MMM0M M M M M M n " M M " M ""a. "is ns N" mft"" oe iNn iN" ame inm i s t" ame one ""Nl am

* - V V ~l~IW V W. V V V OWV nV WV WV133W



Lmao mOnto Ni 0 a in MA "n gon mao to M M MaOw Oaw Oaw mw fir-
V, N4 s IA v1 ll vA VI I WA W~ Va wn m-0 m17 ma 0a

W * 4. 
t

M 40 fo0 ( M t M C 0 Me ni

0i 0 Of V' IQC 0 c n O Mi' n0 M V

_j 00* M0 0 A cc NN1 ) Dto Ma (p* c~ 0 no N N.) PM w ' 00 0
N % Nr C)e n n " M0 0n (nw 1 M 017 IT 7 (IT it' vC' T0I4T

CI -o4 oCiw 10404 -ma el 94N. el0 MO (4 cl l -

0 n. I MC IP CC M O P M'i ~In W)~ M04 V1 01 COM M C4 n0 OMA 0 OMC. - 0 :0

V knC inCs' (Cin V e' ka in LAI (In khN W'' ('ic V 'c 0i win ('i0n (In'

* 0lMf ;c

07

*1 T

Un 00 in4 w- w 0 Af0ýaN I
0- 40j man Mma 01 ra MmaA 0 Ow - 9 7 1

Cc oo ('16 00 0 V % Ne dNNNM NI('

a . CaM01 ma O w Ono, OM Owm me OMM O -m ON OM M
to Vma ino 4cj to mami-a nw -to

0l 40 #a
0I

cv a. M m r .N I w r. in 0 avevl

-A. ma. to In 01G w f r- mamA00 c-c ow o 001 00 M . nn 0088 NOa"ON 0
5. 00 00,A MX 9 x % X 9 9 00n 00------------- ------------ M W W'I v'S N(If W W"ftft M"" "n "n 4"n ""M "M "ft ""M 4"4 ""ft44 444

* e' ee n's n's i' (N eq'i c.m c'nes e~'i ieq NN(134i eq'



0: 00:, onfe ON mo flU moi mot-l~ WMWNr- ofw ONi ON om O
v vw 0 n V) 0 la An mA M vin 9A OA

LO g.in%

am .-i Wm M net(7

(.3c oc a - m~ qq V In A n~ toL I ,r- N.C, 030 m0 00c - - MM)C
IX OD W co Ob0 4M ~ 0%Ch0%01 01 C MOMe 01m~O Mbo Ch(A 0U bM( 00 000 00 00
U * 17 _ -7-7- 17- -7 ! Iq 1 T y1 %T -7~ - 7 7 w -7q 17IT - - - main W)au k am mathth ino

C4 NN CN C%4 r (v'mew C CO N l Ne e'me CV.e 0%N ('Ve ew C4N N C4c 4 CVC 4"C'm ('N ev NCI

0
0* oin ma w a in ")w co. Lnrr m mflU NW 4A( NU Wf'i eww Ma en, CC d)W

IT. - V V wVq CV Vq Vca V qVL qe m W~ e V q C'4q Mq I q V qVV qq
L. LA ia n An 42 0m vi Iqe n i n w-e n v in 0m 0a m in Mn

t * 0

mew. CIO C4 0ý

0

ma -

_j A a 40 % cm 0o a cc ( C o- no V,- CV4 N1 M4 - el

coen r . Wq 40 eb (' - f-C' 0 00 Wv 0 %04
0 m40f N. N- f-N (_r -N N F . r I- - New -1 -0 Ww w oC

mai VW NgmA v'm mVi vAC vbm 0- v0 V vvv- v av wvv -v

;VV.V v 9.W q q~l C-C 00 -- Neme E9C' 47~ C-C V b~ 00 -- Nm V9 mfi V q VtNV o

C; W* V *m el+

0*~~o 0efl mAS 6ni vA CDl WA 0A~ Aa mW W ew0 Nm m C~

0c0 q9 ft MM 99 IY Ch 03 evC )mvq V9 IV 91 W9WNU¶
into #A 60 b an i a m n #A en Inn to -in 40 (04 we0me e0n440 4
v W t4 99v vq f 9q vq q r 4 wq

* v evN % e 4 c l n" mc t tvr VC %N 0 4 4 vC v C

0~ C- S~bmON n1-e



0, lb 00 U)L -,A %nt- 0 n' 0 a 0 a i %a ITin0 ont- V)t %aL v0t %

* q

C4. nO *0 -- 0 40 ,Or

(D -04. -0 - O at- 0l en cv d - tlN ci *in .0 t
-o % fl 5t) 040- 0 ul Cs m'-mn 0din ONOs -0 C " 004

4!0 0 a v~ nr) Go0 f Cl-4 01- 40t 0 en %A 40 v 00
. 0 0o 40 C0co to P 0 (q) * mO - Ln v4 -ow. m % r q w

*0

00

Vaton iak 047 WO- to Ln 0 40f-a a V) k
U. -,.

0

-. Wo, cc nOO i4no t- nO o- q w w o-

.J. M0 r-045 M0 0MOO N0 0. 0N M~C 00 1f N0 0. 00
0. ta' to'' ('v' I9( q ~ L4 to CIE C3 &Aq mw mw qy VQ 00vG ý 9-4 o

L 0000 0ww M0 OA 00 0 w m0 r0 00 00 N wo mm 00

80 aw tm law mm wn N0 m cc n r.- 00 go "no n( otai- 00 No no r NM
; ~ ~ ~ ~ n qO Vw qq V nq rI .V l A C a I 7 CV C'-.q qN0 em 91 4f 409 1

-2 91q 0 0 lmfl 0V in to 01# 0 ' -to -n qs 40 VI% -0 -

*v C)en

t- r I- 0 40 - C4 0 0
-. 0 e) .1 4. 0 el - 0

'~~~m 01 5-0 ~5 -n nn o Ow Mf5ST SIM-O Qg
'1! 0n C0 T0 40 * M (vS M 41 ft~ fa1 4L 00

- 400 o 40s Fa elf Ch4 a0 00 ein r s4 V'V m0 m vv n n D 0 q 1- 0,@ c0 0 0 m-sel

In ~ ~ ~0 b0 &A0 00 0 000,to n0 000

136



Vl on vmq in qq In o voq 0m

In 0~ eq C4 ,

4 CI

woqmo 0o aim aN N 9  
a-4 t-' - C~N 4

C4 N C461C -- - - 11.

M' Ch 40 N IOE (ftin V (4 N 0 toW 0 r- 00 -0 M' CI

aNI -m q v mom O t- N -a-oc C D

S000 000 00 000 00 000 000 000 01-Dt' ot D t o
u. Woo. %aZ taOWý ID w tot WOW t01 -OD to 01 W0 to W 101 k0 0001 k00

N N CN C 4 "EN Cm " (4 C'41C4C14 "CAS C14 C14' C'CC '(N NN" N"" N C CdC 4 C4IN CN C4C4d ('4d7I 4 C4C

v' 0 4051 L01 to 0 v ot in 04 nWr - CwIn t M O 101- to u 9 tof' 1C(-7 to t W 001

C41

a m. Nn rnmie qVvCIA ITm4 4N 4 C'~4 ClV

It.~ 01 C4L) IMt VOW OfMf '-V V) W t W C
41 -! 0 to m~'~cc tomlf OlN N'I q n q

C4 a. c; C4- cm- C;n C4. C;

~0- -. q11 mCI 0t (Nt 0- 0~N M0 mlI N- 00C

a
-I. 31 100 to toW N-1f- 000 .- -- C4 C4 M R (' C WV 10(0 f- t- W0W 0)M IM 00 ---

ix. woo mom10 ow mmmo 010 mm0 mm0 01010 010 mm0 0110 00 000
N (4'IN ('4IN" IN C4 -l 1 "'INN INNC14 IN ' 04N I" C CIA C4 I C14 N c'dC' 4 INII C4 (1 cINI (C-4 C C

*0
Op * v Ott Ln m- infm wr. c N01 r'4 w f' w £0,m 1w tto oN ' niv) r, w'1 in wr- U)Wco1-
;-fv vc-w ve-vin qv -n m'I vI m~t v VI -7v nrmvIIIn c-,V vVI v qiqvtO

In -m qt W qVnto into ian in to in to int faw cq- t n int to M D

* C4

0N IT' o IN t- 4D to -10in

r) m' ftI mmI - (n1 in us r

in O(1 cc0 M 1a t- N0N0-47- m to(7

~' -0 V7 CI OtoE't4tV M 01( 'ITV 0C'N 01vm'v 010 tOIN (D 0

..J: NN1 01010 0000 10100 NN1' m0 M0OM 000 ("IN(1'1' VVV

W,1'F'I 1--i S'1 1-1 1-1-1' 00 SOW 0 0000 00 000 0014
ft 'Iev IEN t ('Efcvl Wev tt MtN (NE04 (1 C4 C4tl Cl4I (VNNN " C C1 (4 C4 l NI fm CA

137



4 Oft 0 Of% O S Ien t- en- C DN rfC n0 C 0 n0t 0

la v'bA -0 %al $a 104 ko 40 0 4

77 7

C4 (4q v ' .= mS WCh b( wS m 10no 0- COW 1-- 0 t- trel 0100 ton"bC 0 l

C* r!1( C! ý C! W! C! -: -! 1 - 0! - ý C'4 -4-a

.. 000 NN m L L 4n1' toelJ toW t-1' N W co wN( c C*Ac m %;oSb% , COO 1-- 30
cr i 0i inent Ub0 eflu tnomm ow m ow4 t04 Lief ww~ t4 to4 COLD t ow t (DCD tOos fr-
u* %C %c. 40.0 OsO 0400. to4 COO kD4 40c I t D' %% .0 QD0 400 - OO COCD W0 .toto WW 4otoI

N C14'(' N"( N'( N'C4'r Cee4 N m('4( N cmC' C14 N 'CV N ('4C14 (11m C C 4N N 1 ('41' (1('N

0
0. 0 DN4nco mw t c n o-ý L efl4 404 eflr co4 efl0( mfC"U wt4 t0SI( c'40 co 44 N o c u mc t0-

V~u v q Mq v 'f v q Lqnf ITv vi ) vv q(1~ub cq c'Iq Vj'7 ''vcvLn
-3 v o to 4 40 CO ta &n tn to nf Af IqefC 0 D -U i . l -W uCl to

cc0 4

> to4 Nb to( 0- -M a t

0

M. C40C N o 0.- f0 M' C01 M y 4 N n NU 10n 4 n o
-! .0- C01w C44 404 t. W 0!

a..CI 4N e cvg C4O -40 "N C4 4 C IN C4 c C-40. C4 0( 4 N04 " 4 mefls C t-W -0 m v IC4.-404

=- or *wr o-fl. dow Swt "M*D0c - m- m m m. " M mw

.. i. vvm4e v' vq C Min inow v-v'm. 000 'ec' -a'q in 1 v04 CVf V0101 () -
q. to0( In4 400CW 404o 0 MOO040 40 W4 LOW 4040in0 q0( COW ( OW 40404I0 to

to 0101 540 - ONfl 0 r sO af~ ('44 to 150f w 01 5410 C- ('44 &n 40 IN to -
-o0 C C 0 V31 qq 7 CP (15 N~q qq qT M ~ co~ 0 tol a) U)~ '01

~~~.e co 40 SW 14 0 (1 0 -e en mlIC £0 Mje 4% VU -SO inl

0' 000 -531 n mm 0 v moCo w ,r - D CO
(. 40 to3 to to 0f 40'30 L wo o to w o o D o t ot t oI

C- qv c - l C mC q (4C 4 C4N NC "q qcv C4 NC n4COC 4" C'

* . , , S S S S S13 8



#a pa 0 .o ai

.6 111 vigi F1 H lnit IIOI "

9! W! 0 . a A (4"n

a- WCii8 w C; C;s .O .- ,.

C! eqa m ni- T- 0 0 0s qvo M r WM MOT O 4 M T mq vU1m v qo a-.. na
v manoo 0ow ri in W W- n 0 o . r-0 T v u o th A- ui %no

u C1 w . . * .

a 2 nn nn 00 - - - -

-8 00 W -- MM l M ii 'V N m t-o If, to Nff o- t tn 000

*.
N. O l0~f in- 0- 5S- CO M- MO CfO IM fin Nr fw 01w- VO t- C4 WO-

w-j

C, 0. 01 Vm be' 0o g 00m 0 00 00 0 00 04 00t
so to, 0 to W 0 t0 WW rI- "' P. P.r 1 r - eQS r-0 5ýr-

0 2 r4(1 CO 1% v I- M % C nC % NU - t % mN Nui m i

~~~c %r 00 V o r--(40 fSf 1 01

m -. -5 In ft ~ f m S n Cviv rl m c W o 0m,
oS m. 0 f. -Wr t

00 wo .ý. mm 00(f M m v v - mm(% mm En

-IF F% t- n P.- 10%0 r- p- -N0 WS nmoo00 I -n
ow V. (iO nio w5-o 0 0' 50 04 Wsf to wns tv o 02 oooW

V.- so So S

N N -- N ft *v N 0- (4 mm N- yN NNC

-13



4 N

MW M
V CD

Cl. M . 04 inC Cl C. mA

w' rN ft a i 0M w

r" . , . - 0 O

(lv l Cll. o 0 n40 *c- c- .t- 0 c vC v i -N MMC ha 0

oo 00 -rmet ala 0e ori pDl~ WE=I Mofm.ee -o 046O000 ef
t. N ,1 N N "- -% N C N 4 - r . t r - f 1

tvJ rC14 tJv e mU C4-r CIO Cll MIAE MN"-I O"Q1 000t "--ff A1

* 0-'M

.0 o oeim't- Ccm 06- wontm- of- UAIAONC.i OAM of- "ONP "aO onl on(a t-
-~10 vqt o M"a wo gM5Q MW M"q gflQ lo-A em l

* C%

In 40 N

m'W Cl Cli-

0J -, in001O -- P q 4* om o M c f

-J~ ~ ~ ~ ~ ~~o v OMNI mOO NO 0W 0040i -- --- fc ci -- cc

OJ lAOOf WED N-i N 0 - -- - -- MM~ 14 V efl0eo Wm iNiN me 010

NNN NN- rmn - mem- N e mANr. Ne- ec- N iS N e-- Ureh'ai Nt 4% NN 0 NN NN -eft ev 4N" el~ ft MC4f v f t O " t f 0 " " t %

a. L N 0ON o r t M N o- " N O e fo e- aN M
in, M i gain

103.1 SA MVA i i Wnn lwi ; oCl

-. P) Cl- Si-q 4 X0 w n4 MVt 0
a, *C- (E

fto fti Iaeem""A ff f t"f " m a m -t f ami am c-c-c-c-c- aem ft

140



IA6- m. rm- 0%I "mmoet- or- mot-no M0 0 M "V na non non mmnvm Mnit r'4~' nme ftla -MIS wet 0t "Met Me -0 -0 -qmVWW MWn MOaW

-4 wan -

,j Vvan V- Va V-- v -t V-w v qvT , o u moo tot inn mnoce Ln 0 fln iW Wm W -Wm M-a CCD -t Wo CC- (D CD W~-' W MW C DW 0 O O 0W( CW O CO r-nC
.. . . . .- . N N "N N NN 1 aN

m0 in0 .-a -to tn) WI Mn Wq U)if W f-i V)t Mfa - ID Mw L' f LO t- - 4-

* 04
#A0. CnWAt a ~ w- a n t n. m- at a n n- tl. Ci 't

W 0v i0 ItoýC to C

02 m ;; V W V q m 0 n I - VM t t v0

-0-

_j m CD a) Om mn ot- to4 va v nr
w W. to co W 0 -oC D wwO D o wc Dc C co coC wt) o-w O CD c CC~ no C

-no -a4 r- - . co . -n C4.- oN 0 Dfý t~r n W n ~ r n Cr n- ton

MV - fn U VW Mo C4o IToO LqOq M W qI n 0 v0 - m c%- qqw m q n Mo 0 Mw. in *q -t tnwto an m -n t-OWw now mnow an w MVn o-W mtn M
1 . - - a * . p -. - - . -l

M- 0 M0 V0 0 0 00000-0 00 0 M 0 04 N 0 D00 00 0
* ('1(4 nn c'i ('I~l'i~l C'C'1t~e tiC) ( C4 Cl C'4 n C 'I4l C4' ý~ I) C~

M. -Wm V a V wa 0 O nlCO M- 0 Mw Mq'an 0 C4 c om to lwa 00i 04n W on t4

x CV

m. r)O Vag 00 00 anw PaNtnww m m 0 M VW: 0 0 oo. 00 00 toil 00 0 00 -
v q non ow w CCmClw D C 0W w w m o DC m o

* v C q C vC . N . . . .. I 4c lCAt

-141



2. ~lq -0 inO - .- .- it -t .- to -MW -cMI -Mt -in -ID -040

at 
V

M. co q0 m,

CC!

M , 0 A ( 0 0I 00 "t 04 0 4t

C4 C4 04 C4 C* C4 ;C; ;;C;;; ; , ; ; ba n

cm (14 C4t .- mf Nm eOf CN i -0- N0 -014 N o t CC to4 00NN0 . C4N

* 0
In Om O t'- CrO 049 Ci- mft- n Ilw r t mi. coe N c4 w t, 1ff r- - 0i- r ff 1ff- ). (V I'
m* C -ceqwm cmA M m tn min m.eI~ 4N vqi o-M tncm qf v) MTL muO , m dn()in din Ln ( L
M v U) to -Ln -tVoID cl Vt oqn to M CD c) in -iV)to (,w inOw -to Mt W C.)1t

*C-4

Sin

w -

M C1 raC -W- qqDm cm co * 0
M C, _: Cý 1ýtf M0i C4 oc4 r

C; aý C ,

0

Pw 
U)wo n6

-. CO ca 0.-Da q.h Im 0'0 Oto N~O C

CXCOW 00 W. -. CC CO CO CO --, OD -O. 0W M n to( ,t - -

0-1 .)C CD r. N NW - Ln tý tn t- N m- L f.OctNC14 N LAq- C fi C4 CO t C4 r- co 0M0(

V. In* in t )t M o -t ma qn C C w.. toof M0 0o vi wC LO o q OLt)

M c

~jC 000 01 00) 0- 40 q cc i-iP. in 010 -- rIO 0nn Do ie

m*i CCC4 OWa rC Cm t-C to (4 C C C a) wC CC wC CC a

CC !

0 h. o Im M we. Ce. v me. Ime to. w n C. me. Pee 04 C- C4. M
in inc lin in t -t w ow w to w w -to to w o o lomwtI ITw tnc t-t w- to m - ut,

N~ CM e.c 4rv c C4 N i to -4ra4t i e c qe

Cl. *I Cl 0 0 -142V



a ONOM Inn e-. Nine, No, Noar- ae- nont- me- ONe Non Nine- NNe oozee- rie-
;Tm~iqftv 4Min min (MWin Vin MltMM Win fno MMf EMfli ~no c) i ,no

M V ~Ini 40 i -n -0 - ow 0 -MW 040I MeO i -M -noS -WD MVOWi -0

iM 10 in C.)

N Ohf Oi C. *N oM i 0 q t-
N in An v MSa

M 0 01 a q in 0 -aID - M i Mn Mua Na W e-4Mr OW 0C! f- n N ac W. 0 ve-C N C. NCl M-O -M09 " M N

0. ~ r One- ni0- -nr na n- u- ninV WOW NiNe M e Mie 0ae nie N %mu-VP O o
* cm N mm Ni Nimr N n " e N " N " n (nmn M 410 n N a C14i C14af N (mumv 14NC- 1 (1n

V* s-s C-1a Q i M -m 40 co V M -4 -MW M 0 -Ms ins -no -MO .-uua -wn

0 Clr MN

ia. M 1W M0 ot n ,4p 0o OhN N n o ftt t n .

Mi -. ahm Won N 0 is 0 tv t O4W h m

M ~ ~ ~ O~~ M w D IMI o Iv p-er-r- CD C 000 ft ev n Mq M f 4 - v 0 an 0 404
t. mma ma~ 0 0 M a AMM 0M 0Ma B4a" 0~ ate) 0~h CO a m O1m 0 0 01 M 0100 M ~ c0 M M

No nnn rm M nf . tN C,0 n o" Nin N o. e ý oP ,t (in P.n oc P.n a N .

M fin M *~ 2 ) l4mn onfm' fno M c" b vn o MM o in W (MIn Mi (ia 91 v

0 e- " 40 t in .a in M, I* M e! 0 s alo Me 40 ** 9

MW N m einv) inn 40 f I iif Ini 0 v mow 0 o

r. N~m B B 000% mom hh B 001 WAX0 I.h N 5 mo Oh NI

143



i_ i

o M0 0 In e)0 M 0 o0 M0 in Mtn Mo M i kO OM 0 0 000

0

~Q w-MO -MW MW~ o04 Wa00 4 -40 M in -010 04 -40 -to - W4

0. 0

in In 0 40 t0 M N
7a P.- a):1! ,1 -: 0! 1

004 0 w 0 ft v NO -0 afM

V . i~f wo , V an M-C NO9 V- ow M- ev Vi 0in N V -ain mAn A

M' M q 1W4 M% 40 W040 a-a to 040) N- N 0.4 1Www 4A i 44 -

U. 00 00 00 000 00 00 00 00 000 000 0000 00 000
M C.) n .o )M )MM C no M M C o non " M MC MM "00

*00

al W Mo W Wv -M4C40 M4 o- 4•5 OW • -

-a .44 o . . . . 00 --. . ..--. °

to 0 0

v 00 0 00 00 00 0 0 0 0 0 3 00 0 0 0 00

0

> ~ 040 an OlP 40 5*-I0W
AX . ft N 40 o a-t 0 Of 0 0

4 . 0V NI 4' Cc

00 MV in r. M Iý - W404 0 VF - 0n at-a4AM Mf 00 o . W0 am0

q* owe00 401 0f 0i-4MM 000 04oo on OS N4 "On VNI 40q -4

WoV. . 0 0 Mia Mwan Ce. v-~ Wga o W ' 40 010 N -N ca 0 0 a
00 o. -. - - - - - - - - --CO-

*.) 000 00 000 00 00 000 000 00 000 0 00 co00 00 000

414



0 0- ~ 010

CD (4 M' cc (4 oDe- In N h

0I ODr 0c in 1. CO 4 Nq .fsfD f LOW 40 -4 C, )C (%(' mmf M 500 40 -
(n inr C-g- si 0 (D 0 0 OW N00C5Mv0 00 0 w m w m50 0N0 w 0 4 05

0u 00 00 00 00 00 00 000 C 3 00C)0 000 000 00 00 00 00

* 0
0

0. 00i C'Lf Nit ('451O1 o I NI N11r In. Nif CDE. Nit Nt I N15 N In P N InE. N .-

vM In r

0 2 4In,1 V fifi m N C.4

40I
In 5 cm Inf coNN0C1

04

a to 0i to nw to- w oDQ 0 1 0w 00 D NN NN C -t -t- no N05 N-0 Nf t- N
4. : oo oo *0 00 000C 0- 00 00 hco 00 00 00 00. co(

in. 00 -4 Inl N usuON 1010N O " t- C000 (V 0 nnnAC CD' NIIS V40c- " N 10-

-2 MDI LW SOLOW -MW0 M40100 W M t10 to~1 t-- W 4M In.W-I'- 40-I (-MW too

0~~ SIn l

Cl. m al 4w * OSO. - 40 CP m C4 f

0 0C 1D , c N mI~ 0 -5 - 0 09 0 01% 08

in m M in CcUL t-r o- Wn no M- M osos 4W

.J e v v vvIN I n n 4 to.11 toq (01 OD '5 m't NO mm I WW0 t- N N .. so -

AX. wCS v ~ IIVnVIst W -100 00 If- , I Anin 4 moo 00 m o0 0 in-f S 0 in
u. 000 000 9S00 0000 090 000 00 000 00 000 000 cc 00

* . C. C)P M MMIM~l fififi fifif ntmfl mmif mmm51 m'6 M*ff fifi mf m m mm

145



0. 00 M7t- mF nn kn inn A 4r% "rtmr- cl Ln l Con ('410 (.4 4b0 m w r- (90 c 0'4 94 r^ ('ugf
- 0 Mul M ) C. MLn m o m9( (n( M94 m .( (9l4 m ~ (IV cl4 itto Nv v e 49

V. M44 to to 9 M ( n n to .V)0 .49 .49 .. (9 q.. 09~ 0 qto .- I U (0 -to

C IS

C' * in LO C

In. 0 0 to eflfC'

int n 4 1.- kn a,( m r- us q

t % v r)M0 L- on 03(, 0040 .- I0 N. ma 413 vvv W* (t (CD C

r, N to .l - C u AMC C-Ccr N - N0P 0 r- ot- mur- -4M (4

m -- C.) (9 C,01 1-0 C20 MI0 40 91 -W( -mw1 no9 400 -no- C04M

01

0- 
T 00

e!o C! 411 1 0 90 0 m' *.4n0 inN

-. -

_j C_ vn -o o Nr -r - w m 40 w moo 0 00

t- 94 0 ~ 4 IA 0 u- 40 to30 9(13(9i - C L - c o . e n NL v pr

w~C -, 0

In U -- - *4.3.3 C~oN
UT

M,-n 00 3 0; 03 oO 4U~- 0 OWN ,1- 400 1.4. 4011 n1 -. t-0 (9

0 m : &M1 ('0o P. v*I4 (0 0 m-'t M0 (inO (99( M h~ (04 M 0v60 003 00t

L* i



* ri

0.

a MD 0 0

cr wo cm 0 wQ 0 liC
0

? 0eN cl 0j NIVLt Wee -N"- mie "ON "e-

f*o . mm °o n mm C m Min fr% mm

46 0. -• m

CM -i M Nv 40 Ot In .tn N I'-0 0, vls o

W V 0a OA 40 ft v 0In Cl f

-n e N No ro- a 0- M q in147 0

mm .li mm e m m.mM i nIM f" M m m tp

o4



II

Part IlI Remarks

1. REMARKS

This section lIsts remarks pertinent to various CRL sources. For the most -

part, they consist of secondary associations with the references previously

listed. This section also lists all the secondary associations between the CRL

sources and the Ohio State Radio Catalog edition 36. The OSU catalog and the

following references to the prefixes are from Dixon, R. S. 26

Preceding page blank
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REFERENCE LIST FROM OSU RADIO CATALOG VERSION RA 36
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Prefix Reference

ADG Altenhoff, W.J., Downes, G.S., Goad, L.E., ET. ASTR.
Astrophys. Supplement No. 1, 1970.

AMWW Altenhoff, W.J., Mezger, P.G., Wendker, H.J., A.,
Westerhout, G., Publ. Univ. of Bonn Obs., No. 59. 1960.
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BEN Bennett, A.S., M.N.R.A.S., 127, 3, 1963.

BK Beard, M. and Kerr, F.J., Austr. J. Phys., 22, 121-6, 1969.

BP Bailey, J.A. and Pooley, G.G., M.N.R.A.S., 138, 51, 1968.

BTD Beard, M., Thomas, B. M. and Day, G.A., Aust. J. Phys.
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B2 Roub, Publ. Univ. of Bologna, Contrib. 55, 1969.

CTA Harris, D.E. and Roberts, J.A., Pub. A.S.P., 72, 237, 1960.

CTB Wilson and Bolton, Cal. Tech. Rad. Obs. Report No. 2, 1960,
1963.

CTD Kellermann and Read, Cal. Tech. Rad. Obs. Report No. 2, 1965.
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DKM Milne, D.K., Austr. J. Phys., 24, 1971.
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iKES Kesteven, M.J.L., Aust. J. Phys., 21. 360, 1968.
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MH Mel ger, P.G. and Henderson, A.P., Ap. J., 247, 471, 1967.
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11, 360, 1958.
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NB] Bransor-, N.F.D.A., M.N.P.A.S., 135, 149, 1967.
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'"A, 1971.

W Weoerhout, G., B.A.N., 14, 215, 1958.

WKB Williams, P.J.S., Kenderdine, S. and Baldwin, J.E.,
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above decimal points).

4C() PIlkington, J.D.H. andScott, J.F., Mere. R.A.S., 69, 183,
1965.

4C(2) Gower, J.F.R., Scott, P.F. and Wills, D., Mere. R.A.S., 71,
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4CP Caswell, Ph. D., Univ. of Cambridge, 1966, Dissertation.
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Appendix A

During the past two years several papers have appeared (Cohen, 1I, 2 Low, 3

Cohen et a&, 4 and Ney 5) which refer to CRL sources contained in preliminary

versions of this catalog. The source designation has been changed. Table Al

cross references the CRL nui.,ber in the current catalog with the published

numbers from the preliminary catalog.

Table ". Cross Reference of CRL Numbers with Preliminary Catalog
Numbers

CRL Prelim CRL Prelim CRL Prelim

67 412-0258 2104 416-1858 2370 423-1693
490 508-3363 2135 423-1836 2392 221-0986
618 819-0636 2136 423-1850 2396 213-0509
809 831-0628 2154 217-1228 2425 416-1625
865 603-1212 2155 713-0753 2428 819-2927
915 618-1343 2178 218--1233 2445 216--0646

961 610-1177 2179 408-1819 2494 219-0573
1274 517-1208 2192 409-1810 2513 222-0687
1686 712-1551 2199 212-1080 2591 809-2992
1922 219-1544 2205 218-1192 2679 804-2947
1949 733-1088 2259 213-1011 2688 803-2935
2015 425-1912 2341 217-0693 2885 916-3282
2023 423-1907 2350 218-0973 2985 915-3336
2086 423-1861 2359 217-0946
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